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Curved Members 



Fig. 27.12 Pin-jointed circular arch under central load. 


The bending moment at a section defined by 6 is then 


M = VR( cost* — cos#) — H p R( sin# — sin a) (27.33) 

Since the displacement of the arch support is assumed to be zero, the condition for 
determining the redundant quantity H p can be stated as follows: 
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From Eq. (27.33) the relevant partial derivative is 


dM 

dH p 
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(27.34) 
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Introducing Eqs. (27.33) and (27.35) into (27.36) and integrating gives 


H p = PG 2 
where 


(27.36) 


4 sin a + 3 cos 2a — (n — 2a) sin 2a — 1 
2(7r — 2a)(l -f 2 sin 2 a) — 6 sin 2 a 


(27.37) 


When a = 0, Eq. (27.37) gives a standard handbook value of 0.318, as shown in 
Chap. 8. Equation (27.37) indicates, however, that thrust coefficient G 2 increases at 
a high rate with an increase in a until the arch begins to yield in compression. It is 
well to keep in mind, then, that relatively flat arches may be subject to appreciable 
horizontal forces if the supports are kept apart at a fixed distance. 

The maximum bending moment now follows from Eqs. (27.33) and (27.36) 
when 6 = 7r/2. This yields 


, , _ ,r cos a . _ . . _ ' 

M = PR —--(1 — sina)G 2 


(27.38) 



